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==========================

Functional ovarian cysts (follicular and luteal) are one of the most common gynecological problems among women of reproductive age worldwide. If the cyst is large, persistent and painful, surgery may be needed, and in some cases it leads to removal of the ovary.^[@ref1]^ The prevalence of benign ovarian cysts in women of reproductive age is reported as 7%.^[@ref2]^ In a cross-sectional study, about 4% to 7% of women who were examined by sonography had ovarian cysts larger than 30mm. While many of these ovarian cysts are spontaneously impoverishedd, some of them require surgical interventions, leading to discomfort, risks of performed interventions and treatment costs.^[@ref1]^

Nutrition and diet may affect sexual hormones and their binding proteins.^[@ref3]^ Fat can affect the metabolism of prostaglandins, thereby having an impact on ovarian function.^[@ref4]^ Furthermore, plasma levels of IGF1 are directly linked with the energy situation and IGF1 is also one of the factors affecting the production of estrogen from the dominant follicle and plasma estradiol level; it also affects the ovulation and development of follicles.^[@ref5]^ Mice with high fat and high energy diet were insulin resistant, glucose tolerant, and had dyslipidemia; these factors can be due to oxidative stress, cytokines inflammatory effect, and other factors^[@ref6]^ which may affect the function of the ovaries.

Some studies performed on animals have shown that the Dietary Unsaturated Fatty Acids are effective on the quality of the oocyte and follicular development.^[@ref7]^ High levels of dietary fat are associated with insulin signaling on ovarian function, and insulin resistance also affects the ovarian function. In this regard, in a cohort study performed on female rats, the researchers reported that diets with high levels of fat lead to insulin resistance, hyperinsulinemia, increased levels of progesterone and serum LH, and change in ovarian morphology in female rats; also, the number of insulin, Phosphatidylinositol 3, AKT / 3-Kinas receptors in the ovaries is decreased.^[@ref8]^

In some epidemiological and ecological studies, a positive association between dietary fat and calories with ovarian cancer has been reported and the results of some studies especially the case-control studies have hypothesized that the types of fats except monounsaturated fats are associated with an increased risk of ovarian cancer.^[@ref9]^

Diet plays a role in the regulation level of testosterone in women with polycystic ovary syndrome (PCOs).^[@ref10]^ The result of a study evaluating the serum lipid responses and insulin resistance to a high-fat diet in patients with PCOs showed that patients with PCOs have insulin resistance and prolonged lipid response to oral fat tolerance test.^[@ref11]^ But in some studies the central obesity and insulin resistance were not strictly associated with energy intake or dietary macronutrient composition in women with PCOs.^[@ref12]^ Low-carbohydrate ketogenic diet in women with obesity and PCOS led to improvement in weight, percentage of free testosterone, LH/FSH ratio, and fasting insulin.^[@ref13]^ Comparison of hormonal and metabolic markers in women with PCOs showed that high-fat, Western meal affects testosterone, insulin, blood glucose, and cortisol level in this female.^[@ref10]^

According to the performed studies, diet seems to be associated with ovarian cysts; consequently, with regard to the prevalence of ovarian cysts and their outcomes, this study was performed with the aim of determining the association between dietary fat and FOC in women of reproductive age.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Study Design and Setting {#sec2-1}
------------------------

This case-control study was performed on 264 women (132 with FOC and 132 in the control group) referring to Mashhad Ghaem, Imam Reza, and Omolbanin hospitals in Mashhad (north east of Iran) during February 2013 to November 2014.

Participants {#sec2-2}
------------

Sampling was conducted after obtaining approval from the ethics committee of Mashhad university of medical sciences (research project code: 920571). Study was performed after the patients signed informed consent form that allowed review of their medical records for research purposes and the study did not interfere with their treatment process.

Sampling was performed by convenience non-probable method and according to the inclusion and exclusion criteria of sampling the women referring to the gynecology clinic and radiology and sonography ward in Mashhad Ghaem, Imam Reza, and Omolbanin hospitals from January 2013 to December 2014.

The inclusion criteria were as follows: 1) Iranian nationality, 2) literacy, 3) fluency in Farsi, 4) reproductive age (13-49 years old), and 5) availability of ultrasound findings. On the other hand, women with acute gynecologic, hormonal, or neoplastic conditions (e.g. severe vaginal bleeding, acute pelvic pain, and polycystic ovary syndrome) were excluded from the study. Overall, 264 women voluntarily participated in this study after giving written informed consents. Participation in the study did not interfere with the subjects' treatment process.

In this study, women with acute gynecologic, hormonal and neoplastic situations (including severe vaginal bleeding, acute abdominal pain, and polycystic ovarian syndrome), pregnant women, history of infertility, and postmenopausal women were excluded.

The number of women participating in the study was calculated using the results of Chafarino's study (2003)^[@ref3]^ entitled "Diet and risk of seromucinous benign ovarian cysts" and using the formula
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and variable of meat consumption in Chafarino's study;^[@ref3]^ according to ***Confidence*** Interval 95% (α=0.05), Power 80% (β=0.02), P~1~=0.47 and P~2~=0.31, the total number of participants in both case and control groups was calculated 140 persons. According to the sample loss due to failure to complete the questionnaire, 132 females participated in both case and control groups. Thus, 264 women who volunteered to participate in the study were enrolled in the study after completing the written informed consent. In this study, participating in the study did not cause a disorder in the treatment process of women participating in the study.

Measurements {#sec2-3}
------------

Subjects were enrolled after obtaining an informed consent form from them. To collect the information, we conducted the interview in a two part questionnaire including demographic information (age, education level, employment status, income level, contraception method, using dietary supplements and medical and reproductive history) and the amount of fat in the diet was measured using a semi-quantitative food frequency questionnaire (FFQ).

Food frequency questionnaire (FFQ) is appropriate with the Iranian food intake and is a tool for the assessment of diet the information is collected in this questionnaire based on the way and amount of consumption; in fact, it is a retrospective study of food intake repetition.

In this study, using this questionnaire, usual food intake of women in the past year^[@ref14]^ was obtained using a semi-quantitative food frequency questionnaire by interview. This questionnaire consists of 109 items or food components that might have been used by them in the last month and measured by 9-point Likert scale including "never or less than once a month", "1-3 times in a month", "once a week," "2-4 times a week," "5-6 times a week", "once a day", "2-3 times a day," "4-5 times a day" and "6 or more times per day".

Mean share of each time of food consumption is also determined using a Likert scale of three degrees including "low", "moderate" and "high". Standard units and the cases which were reported based on house scale were changed to gr, using the guideline of house scale and protein consumption per person was calculated as gram.^[@ref14]^

Food frequency questionnaire was valid and reliable with a standard serving size for each nutrient and its validity and reliability have been confirmed by Nemati and colleagues (2012).^[@ref10]^ In this study, its reliability coefficient was determined by the Cronbach's alpha of α=0.70.

The women diagnosed with FOC (single room ovarian cysts, no septum and with a size less than 8 cm) were in the case group and those with no functional cysts were in the control group. Diagnostic criteria were the form of performing sonography of the uterus and appendages up to one month ago.

Data Collection {#sec2-4}
---------------

In order to collect the required data, the first author attended the mentioned gynecology clinics and identified the eligible women. After being explained about the study objectives, women who were willing to participate were asked to provide written informed consent and fill out the demographic questionnaire. The FFQ was also completed through interviews to assess food intake within the past month.

Dietary Intake Analysis {#sec2-5}
-----------------------

All pages of the completed FFQs were scanned and the selected choices were recognized and saved in a TXT file using a software package developed through Delphi 7 programing. A second software package was then used to analyze the obtained data and enter the required variables, e.g. food items eaten, the weight of each food item, and the amount of consumed energy, macronutrients, fiber, and some micronutrients, into an SPSS file. The dietary variables selected for the purpose of this study were crude.

Statistical Analysis {#sec2-6}
--------------------

After recording the data in the form of data collection, data was analyzed using SPSS software version 11.5. Kolmogorov-Smirnov test measured the normality of the data. Linear relationship of variables was calculated using Pearson and Spearman correlation coefficients. T-test and ANOVA analysis were used to compare the variables two by two, and Chi-square test was used for qualitative variables. P\<0.05 was considered significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

In this study, 264 women (132 in the case group and 132 in the control group) were studied.

Demographic characteristics of women as separated in two groups are reported in [table 1](#T1){ref-type="table"}. T-test was used for analyses of age variable homogeneity between the two groups. Statistical analyses showed that the two groups were homogenous in age variable (P=0.73). The Chi-square test was used for analysis of Educational Status, Occupational status and Economic status variable homogeneity between the two groups. Statistical analyses showed that the two groups were homogenous in Educational Status (P=0.35), Occupational status (P=0.86) and Economic status (P=0.66) variable.

###### 

Distribution of demographic variables in the control and case groups

  Variable              Case group   Control group        
  --------------------- ------------ --------------- ---- ------
  Age(year)                                               
  \<20                  14           10.7            12   9
  20-34                 51           38.9            57   42.9
  35≤                   67           50.4            64   48.1
  Educational Status                                      
  Elementary            27           20.5            19   14.3
  Diploma               43           32.6            51   38.3
  University            61           47.0            63   47.4
  Occupational status                                     
  Housewife             52           40.2            52   39.1
  Employee              79           59.8            81   60.9
  Economic status                                         
  Less than daily       36           27.3            34   26.6
  In the daily          89           67.4            90   70.3
  More than enough      7            5.3             4    3.1

T-test was used for analysis of BMI variable between the two groups. Mean BMI in women with FOC was 23.78±5.18 and in those in the control group it was 22.57±3.48. Statistical analyses showed that women with FOC have higher BMI than the control group and this different was statistically significant (P=0.03) ([table 2](#T2){ref-type="table"}).

###### 

Comparison of BMI in the control and case groups

  BMI       Case Group   Control Group   Total                
  --------- ------------ --------------- ------- ------ ----- ------
  \>19.8    33           28.2            35      27.3   68    27.8
  19.8-25   37           31.6            70      54.7   107   43.7
  26-30     22           18.8            18      14.1   40    16.3
  30\<      25           21.4            5       3.9    30    12.2

T-test was also used for analysis of the homogeneity of parity variable between the two groups. Mean parity in women with FOC was 3.21±1.02 and in those of the control group it was 1.61±1.69. Statistical analysis showed that the two groups were homogenous in parity variable (P=0.16).

We also used t-test for analyses of the homogeneity of abortion variable between the two groups. Mean abortion in women with FOC was 0.12±0.45 and in women of the control group it was 0.12±0.47. Statistical analyses showed that the two groups were homogenous in abortion variable (P=0.84).

Chi-square test was used for analysis of the history of medical illness variable homogeneity between the two groups. Statistical analyses showed the two groups were homogenous in the history of medical illness variable (P=0.30) ([table 3](#T3){ref-type="table"}).

###### 

Comparison of the history of medical illness in the control and case groups

  History of medical illness   Case Group   Control Group   Total                
  ---------------------------- ------------ --------------- ------- ------ ----- ------
  Yes                          6            4.5             3       2.3    9     3.4
  No                           126          95.5            129     97.7   255   96.6

Chi-square test was also used for analysis of the contraception method and using dietary supplements variable homogeneity between the two groups. Statistical analyses showed that the two groups were homogenous in contraception method (P=0.19) and using dietary supplements (P=0.16).

Kolmogorov-Smirnov test was used to evaluate the normality of data distribution; the results showed that the amount of fat in the diet of the case group (P=0.69) and in the control group (P=0.16) there was a normal distribution.

Mean size of the cysts in women with FOC was 43.91±12.91 mm (range 30-78 mm). 53 women (40.8%) had the cyst with 30-39 mm in size, and only 8 women (6.2%) had cysts with a size of 70-79 mm.

Mean fat consumption in women with FOC was 119.84±103.09 g with a range of 31-880 g and in women of the control group it was 109.90±54.66 g with a range of 29-306 g. Data analysis using t-test showed that there was no statistically significant relationship between the amount of fat in the diet and FOC in women at confidence level of 95% (P=0.056).

Descriptive statistics showed that 39.9% of the studied women had not used any of the seafood in the past month. The mean amount of seafood fat (including fried fish, grilled fish and tuna) in women with FOC was 0.82±0.95 g and in those in the control group it was 0.75±0.93 g. Data analysis using t-test showed that there was no statistically significant relationship between the amount of seafood fat in the diet and FOC in women (P=0.42).

The mean amount of fat in dairy products (including milk, chocolate milk, yoghurt, cheese, butter, cream and buttermilk) in women with FOC was 17.95±10.06 g and in the women of the control group it was 14.75±9.20 g.

Comparison of dairy fat in women of the case and control groups showed that the amount of dairy fat consumption was higher in women with functional ovarian cysts, but this difference was not statistically significant based on the analysis of the data using t-test (P=0.18).

The mean amount of meat fat (including red meat and white meat) in women with FOC was 24.48±16.84 g and in those in the control group it was 21.83±15.35 g. Comparison of meat fat in women of the case and control groups showed that the amount of meat fat consumption was higher in women with functional ovarian cysts, but this difference was not statistically significant based on the analysis of the data using t-test (P=0.40).

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

In the present study, the amount of fat consumption was higher in women with FOC than women in the control group, although this difference was not statistically significant. Also, in this study, no relationship was observed between the amounts of dietary fat with functional ovarian cysts.

Several studies have shown that no study was found about fat consumption and functional ovarian cysts, but in some studies, an increased risk of ovarian cancer with increased amount of fat are reported; of course, the results of these studies are different in relation to different types of fat.

In a case-control study performed on 17-74 year old women living in New York measured the relationship of total fat, vegetarian fat, saturated fat and multiple unsaturated fat, and unsaturated with a double bond with benign ovarian cysts including teratomas, endometriosis, serous, mucinous, Brenner and fibroma-thecoma; the results of this study showed that a high intake of vegetable oils and multiple unsaturated fats is associated with increased chance of multiple endometriosis, serous, and teratoma.^[@ref4]^ Fats affecting the metabolism of prostaglandin and insulin and growth hormone related to insulin can have effects on ovarian function.^[@ref4]-[@ref6]^

In a case-control study performed in Italy, the findings showed that consumption of red meat and cheese was associated with an increased risk of seromucinous cysts, but no relationship was observed between the fat in the butter and margarine and oil with seromucinous cysts.^[@ref3]^

In our study, although the amount of dairy fat was somewhat higher in women with functional ovarian cysts, the association was not statistically significant. This difference may be because of the differences in the study population and our study was conducted on ovarian cysts while the mentioned studies have been conducted on ovarian cancer and ovarian seromusinus cysts that were the types of neoplasm.

Some studies showed that there was a relationship between the consumption of milk and dairy products with ovarian cancer, and they hypothesized that the association may be due to the presence of lactose in milk. A high galactose diet is toxic for the oocytes, and evidence showed that ovarian cancer may arise due to the premature depletion of the oocyte, and intake of dairy products is associated with a modest increase in the risk of ovarian cancer.^[@ref15],[@ref16]^

Relationship between milk consumption and ovarian cancer may be due to the presence of fat in milk.^[@ref9]^ However, some studies hypothesize that the lactose present in milk and dairy products may increase the risk of ovarian cancer.^[@ref16]^ But in a study in Italy, the relationship of milk consumption and ovarian cancer was not reported.^[@ref9]^ Cheese is also a source of animal's saturated fat.^[@ref17]^ But in the mentioned study, cheese consumption was not associated with ovarian cancer.^[@ref9]^ Previous studies have suggested that the lactose component of dairy foods may promote ovarian carcinogenesis via the accumulation of galactose (lactose metabolite) with potentially toxic effects on the oocytes and disruption of ovarian/pituitary feedback.^[@ref15]^

In our study, although the amount of fat in white and red meat was somewhat higher in women with functional ovarian cysts, the association was not statistically significant. Some studies reported that there was a relationship between the consumption of the types of meat and ovarian cancer,^[@ref9]^ because meat also contains saturated fat.^[@ref18]^ They hypothesized that the association is probably because the animal fats present in meat are associated with ovarian cancer.^[@ref4]^

In our study, there was no significant difference between marine consumption among women in the case and control groups. In some studies, fish had a protective effect on ovarian cancer and hypothesized that this effect can be due to the presence of omega-3 fatty acids in fish or low fat in fish meat than other meats;^[@ref9]^ this finding in our study is likely due to the low consumption of marine products in the studied women.

Given that in most studies, the relationship between consumption of a fat-rich food such as milk, and meat with ovarian disease has been measured, one of the strengths of this study is that the amount of fat in food was evaluated separately with functional ovarian cysts; therefore confounding effects of other products in the food on the ovarian cysts are somewhat controlled.

In our study, there was a significant difference between BMI among the women in the case and control groups, and women with functional ovarian cyst had a higher BMI than the control group. There was a strong relationship between increasing BMI and increasing morbidity and mortality.^[@ref19]^ Obesity affects the insulin sensitivity and cause a reduction of the insulin concentration in the plasma.^[@ref20]^ Obese women have a higher extra gonadal estrogen production from steroid in the adipose tissue^[@ref21]^ that has a positive effect on LH feedback and negative FSH feedback. The increased levels of LH can cause hyperplasia of the ovarian stroma and theca and increase in the production of androgens, which can increase the peripheral aromatization and cause anovulation cycle in women.^[@ref20]^ Studies showed that PCOs is associated with obesity.^[@ref21]^ In a study performed in USA, the findings showed that obesity plays a role in paratubal cysts development in adolescents with PCOs.^[@ref22]^ According to some studies, weight loss leads to improvements in the blood levels of insulin, insulin resistance, and decreases the androgenization, with consequent improvement of ovulation.^[@ref20]^

The limitations of this study are the difference in the accuracy of the women in answering the questions; also, the diagnosis of functional ovarian cyst in women was performed by different sonographers, so the researcher was not able to control it Also, in this study Ultrasound was performed in multicenter and by different sonographers that might have affected the study result.

Because of the difficulty of access to people with functional ovarian cysts, the sampling of this study was a non-probable method; for this reason, generalization of the results is reduced. It is recommended that future studies should use random sampling methods to enhance the generalizability of their results.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

According to the results of this case-control study, the amount of fat intake was higher in women with functional ovarian cysts. Also, consumption of dairy fat and meat fat was higher in women with functional ovarian cysts, although this difference was not statistically significant.

Dietary fats may affect the ovarian function. Meat and dietary production contain saturated fat that was probably associated with functional ovarian cysts. For this reason, a low risk diet for functional ovarian cyst in Iran should include limited fat intake and specially saturated fat, and use of meat and dairy products with less fat.

In this study, women with functional ovarian cyst had higher BMI. For this reason, it is recommended that women in reproductive age should lose their weight and/or reach a suitable BMI to improve their reproductive function. In this regard, appropriate educational programs are needed to modify the lifestyle patterns in reproductive age women.
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